rifted margins and their fossil analogues preserved in collisional orogens (Supplementary Figure DR1 ).
Offshore, we use flexural backstripping techniques (Kusznir et al., 1995; Roberts et al., 1998) and gravity inversion (Greenhalgh and Kusznir, 2007; Chappell and Kusznir, 2008; Alvey et al., 2008) This geological/geophysical approach can be used as an interface between onshore and offshore observations. For the interpretation of offshore seismic sections, geological insights on rift structures and on the nature of sediment and basement can be suggested based on onshore analogies. The large scale geometry and stratigraphic architecture imaged offshore may be used to restore onshore fossil remnants back into a rifted margin context. This combined approach has been applied to map the spatial distribution of the rift systems preserved at the Iberian-European plate boundary (Tugend et al., 2014) . Tugend et al., in press ). Tugend et al., 2014) . The limit of rift domains is indicated (after Tugend et al., 2014) . Seismic surveys used for offshore mapping are also indicated. Désegaulx and Brunet, (1990) 5 PBC (Organyà) Martin-Chivelet et al., (2002) 6 PBC (Basque-Cantabrian) Garcia-Mondejar et al., (1996; 2005) PBC (Pyrenean basins) Debroas et al., (1987; 1990) Salas et al., (2001) 
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Supplementary Figure DR1: Terminology and geological/geophysical diagnostic elements enabling the characterization of rift domains (modified after
Supplementary Figure DR2: (a) Crustal thickness and (b) Lithosphere thinning maps determined from gravity inversion (same parameters as
DATA & REFERENCES FOR RIFT BASIN SUBSIDENCE AND DEFORMATION
HISTORY:
Supplementary
